We derive a new method to improve the statistics of identified particles at high transverse momentum (p T ) using online-triggered events by the STAR Barrel ElectroMagnetic-Calorimeter (BEMC) detector. The BEMC is used to select charged hadrons (π ± , K ± and p(p)) via hadronic shower energy depostied in the BEMC. With this trigger, the statistics of the high p T particles are significantly enhanced (by a factor of up to ∼100 for STAR) with trigger efficiency up to 20%. In addition, resonant states (ρ 0 , K ⋆ ) and weak-decay V0s (K 0 S and Λ(Λ)) can be constructed by selecting the BEMC-trigger hadron as one of the decay daughters. We also show that the trigger efficiency can be obtained reliably in simulation and data-driven approaches.
in the EMC at a lower efficiency.
27
In this paper, we present a study of hadronic trigger efficiency from the STAR
28
Barrel EMC (BEMC) [9] . Different BEMC energy thresholds and BEMC patch 29 sizes are used in this study. The inclusive charged hadron spectra are se-30 lected from the away-side opposite the struck calorimeter tower (or jet patch).
31
PYTHIA simulations are performed to correct for the trigger effect. In ad-32 dition to the enhancement of single hadron yields at high momentum, these results have been discussed in Ref. [10] . 
Detectors and Datasets

46
The data used for this study were collected with the STAR Experiment in the transverse energy E T > 6.4 GeV are used for π ± , K ± , and p(p) analyses.
55
To reduce trigger biases and to avoid the demandingly precise simulation of antiproton triggered the high tower.
65
The TPC covers 0 < φ ≤2π rad and |η| ≤ at intermediate p T [7, 10] . Table 1 Parton p T interval, the corresponding absolute cross-section and the number of events generated in PYTHIA through the STAR simulation and reconstruction chain. . The ∆φ and ∆η between tracks and BEMC triggered towers. We note that the splitting into two peaks in ∆φ (i.e. in the bending plane) is due to the fact that the TPC track helices are projected to the BEMC surface while in reality the hadronic showers are on average deep within the BEMC. we find that these cuts include ∼3% of accidental coincidences, most of which 159 will be further reduced by additional cuts. Efficiencies can be derived by dividing the raw p T spectra in the BEMC- trigger efficiency and the minimum-bias event equivalents are much higher.
190
The details can be found in Tables 2 and 3 . Therefore, the BEMC-trigger Table 2 The number of equivalent minimum-bias events (N eq ) for charged pion at given p T bin from 5.1 million HT1 and 3.4 million HT2 events respectively. 
, we look for at least Table 3 The number of equivalent minimum-bias events (N eq ) for proton and anti-proton at given p T bin from 5.1 million HT1 and 3.4 million HT2 events respectively. one of the decay daughters to be the particle firing the BEMC trigger. This 199 procedure has also been used in the cross section measurement reported in
200
Ref. [8, 23] .
201
The reconstructed event vertex is required to be along the beam axis and events can only reach 5 GeV /c due to limited statistics [8] .
209
To obtain the invariant spectra, we need to apply the correction factors due S at several high p T bins. topological efficiencies of Λ(Λ) are still under study as of this writing) [8] . shows that including the interference over-corrects the high-mass tail of the 250 ρ 0 spectral distribution and therefore under-predicts the data. 
Resonances (ρ
0 → π + + π − , K * → K ∓ + π ± etc.) can be reconstructed in
